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What is a Funnel Shifter ?What is a Funnel Shifter ?
Perform 6 different operationsPerform 6 different operations

Logic Shift RightLogic Shift Right

Logic Shift Left Logic Shift Left 

Arithmetic Shift RightArithmetic Shift Right

Arithmetic Shift LeftArithmetic Shift Left

Barrel Shift RightBarrel Shift Right

Barrel Shift LeftBarrel Shift Left



Operations of Funnel ShifterOperations of Funnel Shifter

Logic ShifterLogic Shifter –– After shift fills vacated After shift fills vacated 
positions with 0positions with 0’’s.s.

ex. Logic Shift Right 2ex. Logic Shift Right 2

110110  110110  →→ _ _1101  _ _1101  →→ 000011011101

ex. Logic Shift Left 2ex. Logic Shift Left 2

110110  110110  →→ 010110_ _  10_ _  →→ 010110001000



Ops. of A Funnel Shifter (cont)Ops. of A Funnel Shifter (cont)

ArithmicArithmic shiftershifter

For Right shift fills vacated positions For Right shift fills vacated positions 
with a value of Most Significant Bitwith a value of Most Significant Bit

ex. ex. ArithmicArithmic Shift Right  2Shift Right  2

110110  110110  →→ _ _1101  _ _1101  →→ 111101111101

For Left shift, same as Logic Shifter For Left shift, same as Logic Shifter 



Ops. of A Funnel Shifter (cont)Ops. of A Funnel Shifter (cont)

Barrel Barrel shiftershifter -- Pushed out bits fill Pushed out bits fill 
vacated bit positions.vacated bit positions.

ex. Barrel Shift Right 2ex. Barrel Shift Right 2

110110  110110  →→ _ _1101  _ _1101  →→ 101011011101

ex. Barrel Shift Left 2ex. Barrel Shift Left 2

110110  110110  →→ 010110_ _  10_ _  →→ 010110111011



Relations Between the  FunctionsRelations Between the  Functions

Logic Shift Left  =  Logic Shift Left  =  ArithmicArithmic Shift LeftShift Left

Barrel Shift Right  =  Barrel Shift Right  =  NtNt –– Barrel Shift left;     Barrel Shift left;     
where where NtNt = Total number of Bits= Total number of Bits

exex. . For a 4 Bit shifter For a 4 Bit shifter 

4 4 -- Barrel Shift Left 1 = Barrel Shift Right 3Barrel Shift Left 1 = Barrel Shift Right 3

Logic Shift Right  =  Logic Shift Right  =  NtNt –– Logic Shift left; Logic Shift left; 
where where NtNt = Total number of Bits= Total number of Bits



Overview of projectOverview of project



Why Dynamic ?Why Dynamic ?

The Dynamic design allows data to Manipulated The Dynamic design allows data to Manipulated 
at a Faster Frequency.at a Faster Frequency.

Dynamic design consists of a preDynamic design consists of a pre--charge and charge and 
evaluate.evaluate.





Dynamic 4 Dynamic 4 –– Bit Funnel ShifterBit Funnel Shifter



Functionality of Logic Shift Right 2Functionality of Logic Shift Right 2



Functionality of Barrel Shift Right 2Functionality of Barrel Shift Right 2



Function of Function of ArithmicArithmic Shift Right 2Shift Right 2



Functionality of Logic Shift Left 2Functionality of Logic Shift Left 2



16 Bit Funnel Shifter16 Bit Funnel Shifter



Funnel Shifter SubFunnel Shifter Sub--circuitcircuit



Controller Design

In order to develop the an efficient designIn order to develop the an efficient design

Truth tablesTruth tables

Boolean expressionsBoolean expressions



4- Bit Funnel Truth Table



16- Bit Funnel Truth Table



Barrel Shift LogicBarrel Shift Logic



ArithmicArithmic Shift 6Shift 6



THE FinalTHE Final
PROJECT PROJECT 
Test BenchTest Bench





Project Logic Shift Right 2Project Logic Shift Right 2



The Project,  The Project,  ArithmicArithmic Shift  Right 2Shift  Right 2



Function Switching LSR 0 to 1Function Switching LSR 0 to 1



Switching functions which cause the greatest Delay Switching functions which cause the greatest Delay 

ArithmicArithmic shift Right 5 to shift Right 5 to ArithmicArithmic shift Right 1.shift Right 1.



Maximum Frequency 1.2 GHzMaximum Frequency 1.2 GHz



Layout BlueprintLayout Blueprint



Basic Building block  of Funnel ShifterBasic Building block  of Funnel Shifter



Layout of 16 Bit Funnel ShifterLayout of 16 Bit Funnel Shifter


